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(54) BISPECIFIC ANTIBODY AND USE THEREOF

(57) Provided are a bispecific antibody and use
thereof. The recombinant antibody includes: a CDR se-
quence selected from at least one of CD3 antibody var-
iable region CDR sequences: SEQ ID NO: 1 to SEQ ID
NO: 6, and B7H6 antibody variable region CDR sequenc-
es: SEQ ID NO: 7 to SEQ ID NO: 12; or an amino acid

sequence having at least 95% identity thereto. The re-
combinant antibodies prepared according to the present
application can simultaneously target CD3 and B7H6 an-
tigens, and they have a significantly prolonged half-life,
exhibiting a stronger tumor-inhibiting ability than sin-
gle-target antibodies.
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Description

PRIORITY INFORMATION

[0001] This application claims priority to and the benefit of Patent Application No. 202111485404.0, filed on December
07, 2021, in the China National Intellectual Property Office, which is incorporated herein by reference in its entirety.

FIELD

[0002] The present disclosure belongs to the field of bio-medicine, and particularly, to a bispecific antibody and use
thereof, more particularly to a recombinant antibody, an immune cell, a nucleic acid, an expression vector, a recombinant
cell, a composition, uses of the above for the manufacture of a medicament, and a kit.

BACKGROUND

[0003] Bispecific antibodies are antibodies that specifically bind to two antigenic sites simultaneously. Bispecific an-
tibodies for tumor therapy can be divided into three classes based on their mechanisms, i.e., bispecific antibodies for
redirecting effector cells; bispecific antibodies for immunoregulation; bispecific antibodies for targeting tumor cell receptor
and dual binding. Among them, antibodies with the redirecting function predominate, and two currently marketed anti-
bodies for tumor therapy are also based on T cell redirecting. Depending upon the characteristics of the bispecific
antibodies, they can also be used well in other therapeutic systems, such as dual immunoregulation or targeting two
molecules of the same cell membrane.
[0004] B7H6 is a type I transmembrane protein belonging to the B7 family, and it contains two immunoglobulin domains.
B7H6 is also a ligand for the NK cell activating receptor NKp30. B7H6 is expressed on a variety of tumor cells, but mRNA
of B7H6 is not detected in normal tissues and healthy peripheral blood mononuclear cells of humans. In an inflammatory
environment, certain proinflammatory cytokines such as IL-1β and TNF can stimulate the up-regulation of B7H6 expres-
sion by CD14+ and CD16+ mononuclear cells and neutrophils. The tumor expression profile of B7H6 is very wide,
including leukemia, lymphoma, colorectal cancer, non-small cell lung cancer, breast cancer, ovarian cancer, gastric
cancer, and liver cancer. B7H6 expression is associated with metastasis of some cancers. However, the role of B7H6
in most tumors is currently unclear. Currently, although B7H6 is expressed in a variety of tumors, there are few tumor
therapies targeting this molecule. Researchers have developed a bispecific antibody against B7H6, constructed in the
form of BiTE, which does not contain the constant region of the native antibody, resulting an excessively short half-life
of this molecule in vivo and thus limiting its use.
[0005] CD3 is an important target in T cell-based redirecting bispecific antibodies. Unlike immuno-checkpoint blocking
antibodies, CD3-related bispecific antibodies can mediate T cell activation bypassing TCR and peptide-major histocom-
patibility complex (pMHC), but the molecular functioning process in the synapse is very similar to the classical TCR-
pMHC interaction. The activity of bispecific antibodies is influenced by the affinity of CD3, which has a better pro-killing
effect in in vitro experiments, but a lethal cytokine release syndrome toxicity in vivo, which is very similar to the chimeric
antigen receptor (CAR) T cell toxicity. It has also been found that CD3 antibody sequences with very low affinity can
also effectively stimulate T cell activation after the construction of bispecific antibodies. When the CD3 antibody with an
affinity in the appropriate range (200 6 78 nM) and the tumor target-associated antibody is of high affinity, the bispecific
antibody promotes that T cells are selectively located to the tumor site rather than to the peripheral circulation, avoiding
systemic activation. Therefore, the development of highly targeted bispecific antibodies is of great value to the prevention
and treatment of tumors.

SUMMARY

[0006] The present disclosure is based on the Applicant’s discovery and recognition of the following facts and problems.
[0007] In the present disclosure, the Applicant carried out various combinations and screening for CD3 and B7H6
antigen-binding fragments and designed recombinant bispecific antibodies, which can specifically bind to CD3 and B7H6,
thereby targeting a B7H6 molecule to the vicinity of tumor cells. The recombinant bispecific antibodies promote CD3+

lymphocytes to form immunological synapses with tumor cells by binding to the B7H6 molecules on the tumor cells,
thereby activating the lymphocytes to kill the B7H6+ tumor cells. The recombinant bispecific antibodies have high CD3-
and B7H6-binding activities and high anti-tumor activity.
[0008] Thus, in a first aspect of the present disclosure, the present disclosure provides a recombinant antibody.
According to an embodiment of the present disclosure, the recombinant antibody includes a CDR sequence selected
from at least one of the following sequences, or an amino acid sequence having at least 95% identity thereto: CD3
antibody variable region CDR sequences: SEQ ID NO: 1 to SEQ ID NO: 6; and B7H6 antibody variable region CDR
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sequences: SEQ ID NO: 7 to SEQ ID NO: 12. The recombinant antibody according to the embodiments of the present
disclosure can effectively bind to CD3 and B7H6, has strong in vivo and in vitro binding activities, a long in vivo half-life,
and has a significant anti-tumor effect.

RASQDIRNYLN (SEQ ID NO: 1).
YTSRLES (SEQ ID NO: 2).
QQGNTLPWT (SEQ ID NO: 3).
GYTMN (SEQ ID NO: 4).
LINPYKGVSTYNQKFKD (SEQ ID NO: 5).
SGYYGDSDWYFDV (SEQ ID NO: 6).
KASQSVDYDGDSYMN (SEQ ID NO: 7).
AASTLHS (SEQ ID NO: 8).
QQSKEDPRT (SEQ ID NO: 9).
DYNMD (SEQ ID NO: 10).
DINPNNGGTLYNQKFRG (SEQ ID NO: 11).
SEVFYGNYADY (SEQ ID NO: 12).

[0009] In a second aspect of the present disclosure, the present disclosure provides a recombinant antibody. According
to an embodiment of the present disclosure, the recombinant antibody has an amino acid sequence as set forth in SEQ
ID NO: 49 and SEQ ID NO: 63. The recombinant antibody according to the embodiments of the present disclosure can
effectively bind to CD3 and B7H6, has strong in vivo and in vitro binding activities, a long in vivo half-life, and has a
significant anti-tumor effect.
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[0010] In a third aspect of the present disclosure, the present disclosure provides a nucleic acid. According to an
embodiment of the present disclosure, the nucleic acid encodes the recombinant antibody according to the first aspect.
The recombinant antibody encoded by the nucleic acid according to the embodiments of the present disclosure can
effectively bind to CD3 and B7H6, has strong in vivo and in vitro binding activities, a long in vivo half-life, and a significant
anti-tumor effect.
[0011] In a fourth aspect of the present disclosure, the present disclosure provides an expression vector. According
to an embodiment of the present disclosure, the expression vector carries the nucleic acid molecule according to the
third aspect. The expression vector may include an optional control sequence operably linked to the nucleic acid molecule.
The control sequence is one or more control sequences that direct expression of the nucleic acid molecule in a host.
The expression vector proposed in the embodiments of the present disclosure can efficiently and massively express the
recombinant antibody in suitable host cells, and thus it can be effectively used for specific treatment or prevention of
tumors, and particularly tumors expressing B7H6.
[0012] In a fifth aspect of the present disclosure, the present disclosure provides a recombinant cell. According to an
embodiment of the present disclosure, the recombinant cell carries the nucleic acid molecule according to the third
aspect, the expression vector according to the fourth aspect, or the recombinant antibody according to the first aspect.
The recombinant cell is obtained by transfecting or transforming the expression vector. According to an embodiment of
the present disclosure, the recombinant cell can efficiently and massively express the recombinant antibody under
suitable conditions, and the recombinant cell can be effectively used for specific treatment or prevention of a tumor,
particularly a tumor expressing B7H6.
[0013] In a sixth aspect of the present disclosure, the present disclosure provides a composition. According to an
embodiment of the present disclosure, the composition includes the recombinant antibody according to the first or second
aspect, the nucleic acid molecule according to the third aspect, the expression vector according to the fourth aspect, or
the recombinant cell according to the fifth aspect. As described above, the recombinant antibody according to the
embodiments of the present disclosure can effectively bind to CD3 or B7H6 protein molecules, thereby specifically
recognizing tumor cells highly expressing B7H6 and promoting selective localization of T cells to the tumor site rather
than in the peripheral circulation, avoiding systemic activation. The medicament including the recombinant antibody also
has significant effects for treating or preventing the tumors expressing B7H6, with higher safety and fewer side effects.
[0014] In a seventh aspect of the present disclosure, the present disclosure provides use of the recombinant antibody
according to the first or second aspect, the nucleic acid molecule according to the third aspect, the expression vector
according to the fourth aspect, the recombinant cell according to the fifth aspect, or the composition according to the
sixth aspect for the manufacture of a medicament. According to an embodiment of the present disclosure, the medicament
is used for the treatment or prevention of tumors. As described above, the recombinant antibody according to the
embodiments of the present disclosure can effectively bind to CD3 and B7H6 protein, thereby specifically recognizing
tumor cells highly expressing the B7H6. Thus, the medicament prepared with the recombinant antibody and the corre-
sponding series of substances also has significant effects for treating or preventing tumors expressing B7H6, with the
medicament has higher safety and fewer side effects.
[0015] In an eighth aspect of the present disclosure, the present disclosure provides a medicament. According to an
embodiment of the present disclosure, the medicament includes the recombinant antibody according to the first or second
aspect, the nucleic acid molecule according to the third aspect, the expression vector according to the fourth aspect, or
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the recombinant cell according to the fifth aspect or the composition of the sixth aspect. The medicament is used for
treating or preventing cancer. As described above, the recombinant antibody according to the embodiments of the
present disclosure can effectively bind to CD3 and B7H6 protein, thereby specifically recognizing tumor cells highly
expressing the B7H6. Thus, the medicament prepared using the recombinant antibody and the corresponding series of
substances also has significant effects for treating or preventing tumors expressing B7H6, with higher safety and fewer
side effects.
[0016] In a ninth aspect of the present disclosure, the present disclosure provides a kit. According to an embodiment
of the present disclosure, the kit includes the recombinant antibody according to the first or second aspect. The antibody
according to the embodiments of the present disclosure can effectively bind to CD3 and B7H6 protein molecules, and
thus it can specifically recognize tumor cells specifically high expressing the B7H6. Therefore, the recombinant antibody
can be used for the preparation of a kit for diagnosing or detecting at least one of rectal cancer, non-small cell lung
cancer, breast cancer, and liver cancer. The kit can be used for scientific studies such as qualitative or quantitative
detection of CD3 and/or B7H6 protein molecules in a biological sample.
[0017] Additional aspects and advantages of the present disclosure will be provided in part in the following description
and will be in part obvious from the following description, or may be learned by practice of the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

[0018] The foregoing and/or additional aspects and advantages of the present disclosure will become apparent and
readily appreciated from the following description of the embodiments, taken in conjunction with the accompanying
drawings of which:

FIG. 1 is a schematic structural diagram of a recombinant bispecific antibody according to an embodiment of the
present disclosure;
FIG. 2A is a binding analysis result graph of a CD3xB7H6 recombinant bispecific antibody binding to human B7H6
protein according to an embodiment of the present disclosure;
FIG. 2B is a binding analysis result graph of a CD3xB7H6 recombinant bispecific antibody binding to human CD3
protein according to an embodiment of the present disclosure;
FIG. 2C is an ELISA detection result graph of a CD3xB7H6 recombinant bispecific antibody with B7H6 and human
CD3 double antigen according to an embodiment of the present disclosure;
FIG. 3A is a graph showing the results of an in vitro cytotoxicity test analysis of a CD3xB7H6 recombinant bispecific
antibody and T cells on HCT-15 cells according to an embodiment of the present disclosure;
FIG. 3B is a graph showing the results of an in vitro cytotoxicity test analysis of a CD3xB7H6 recombinant bispecific
antibody and T cells on LoVo cells according to an embodiment of the present disclosure;
FIG. 3C is a graph showing the results of an in vitro cytotoxicity test of a CD3xB7H6 recombinant bispecific antibody
and T cells on Hep G2 cells according to an embodiment of the present disclosure;
FIG. 3D is a graph showing the results of an in vitro cytotoxicity test of a CD3xB7H6 recombinant bispecific antibody
and T cells on SK-BR-3 cells according to an embodiment of the present disclosure;
FIG. 4A is a chemiluminescence value analysis graph according to an embodiment of the present disclosure, gradient
concentrations of a CD3xB7H6 recombinant bispecific antibody molecule being added into a mixture obtained by
mixing T cells with Ho8910 cells overexpressing luciferase, and chemiluminescence values being detected 24 hours
after the addition of a substrate for reaction;
FIG. 4B is a chemiluminescence value analysis graph according to an embodiment of the present disclosure, gradient
concentrations of a CD3xB7H6 recombinant bispecific antibody molecule being added into a mixture obtained by
mixing T cells with K562 cells overexpressing luciferase, and chemiluminescence values being detected 24 hours
after the addition of a substrate for reaction;
FIG. 5A is a graph showing the effect of CD3xB7H6 recombinant bispecific antibody molecules on T cell proliferation
in the presence of HCT-15 cells according to an embodiment of the present disclosure;
FIG. 5B is a statistical analysis graph of the effect of CD3xB7H6 recombinant bispecific antibody molecules on T
cell proliferation in the presence of HCT-15 cells according to an embodiment of the present disclosure;
FIG. 6A is a graph showing the effect of CD3xB7H6 recombinant bispecific antibody molecules on CD4+ and CD8+

T cell activation in the presence of HCT-15 cells according to an embodiment of the present disclosure;
FIG. 6B is a graph showing the effect of CD3xB7H6 recombinant bispecific antibody molecules on CD4+ and CD8+

T cell degranulation level in the presence of HCT-15 cells according to an embodiment of the present disclosure;
FIG. 7A is a graph showing the effect of a CD3xB7H6 recombinant bispecific antibody molecules on IFN-y secreted
by T cells in the presence of HCT-15 cells according to an embodiment of the present disclosure;
FIG. 7B is a graph showing the effect of CD3xB7H6 recombinant bispecific antibody molecules on IL-2 secreted by
T cells in the presence of HCT-15 cells according to an embodiment of the present disclosure;
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FIG. 7C is a graph showing the effect of CD3xB7H6 recombinant bispecific antibody molecules on IL-10 secreted
by T cells in the presence of HCT-15 cells according to an embodiment of the present disclosure;
FIG. 7D is a graph showing the effect of CD3xB7H6 recombinant bispecific antibody molecules on IL-17A secreted
by T cells in the presence of HCT-15 cells according to an embodiment of the present disclosure; and
FIG. 8 is a graph showing the in vivo anti-tumor activity of CD3xB7H6 recombinant bispecific antibody molecules
on HCT-15 cells according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0019] Embodiments of the present disclosure are described in detail below, and examples of the embodiments are
illustrated in the accompanying drawings. The embodiments described below with reference to the accompanying draw-
ings are illustrative and intended to explain the present disclosure, rather than limiting the present disclosure.
[0020] Furthermore, the terms such as "first" and "second" are used for descriptive purposes only and are not to be
construed as indicating or implying relative importance or implicitly indicating the number of technical features indicated.
Thus, a feature defined as "first" or "second" may explicitly or implicitly include at least one such feature. In the description
of the present disclosure, the meaning of "plurality" is at least two, e.g., two, three, etc. unless specifically and specifically
limited otherwise.

Recombinant antibody

[0021] In a first aspect of the present disclosure, the present disclosure provides a recombinant antibody. According
to some specific embodiments of the present disclosure, the recombinant antibody includes a first antigen-binding region
for binding to CD3 and a second antigen-binding region for specifically binding to B7H6. The recombinant antibody
according to the embodiments of the present disclosure can effectively bind to CD3 on T cells and B7H6 on tumor cells,
have a strong in vivo and in vitro binding activities and a long in vivo half-life and the recombinant antibody can form cell
synapses by simultaneously binding to T cells and tumor cells, thereby having a significant anti-tumor effect.
[0022] According to some specific embodiments of the present disclosure, the above-mentioned recombinant antibody
may further include at least one of the following additional technical features.
[0023] According to some specific embodiments of the present disclosure, the recombinant antibody includes a CDR
sequence selected from at least one of the following sequences, or an amino acid sequence having at least 95% identity
thereto: CD3 antibody variable region CDR sequences: SEQ ID NO: 1 to SEQ ID NO: 6; and B7H6 antibody variable
region CDR sequences: SEQ ID NO: 7 to SEQ ID NO: 12. The recombinant antibody according to the embodiments of
the present disclosure can effectively bind to CD3 and B7H6, has strong in vivo and in vitro binding activities, a long in
vivo half-life, and a significant anti-tumor effect.

RASQDIRNYLN (SEQ ID NO: 1).
YTSRLES (SEQ ID NO: 2).
QQGNTLPWT (SEQ ID NO: 3).
GYTMN (SEQ ID NO: 4).
LINPYKGVSTYNQKFKD (SEQ ID NO: 5).
SGYYGDSDWYFDV (SEQ ID NO: 6).
KASQSVDYDGDSYMN (SEQ ID NO: 7).
AASTLHS (SEQ ID NO: 8).
QQSKEDPRT (SEQ ID NO: 9).
DYNMD (SEQ ID NO: 10).
DINPNNGGTLYNQKFRG (SEQ ID NO: 11).
SEVFYGNYADY (SEQ ID NO: 12).

[0024] According to some specific embodiments of the present disclosure, the recombinant antibody includes CD3
antibody variable regions. The CD3 antibody variable regions include a light chain variable region as set forth in SEQ
ID NO: 13 and a heavy chain variable region as set forth in SEQ ID NO: 14; or an amino acid sequence having at least
70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an amino acid
sequence as set forth in SEQ ID NO: 13, and an amino acid sequence having at least 70%, at least 75%, at least 80%,
at least 85%, at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 14.
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[0025] According to some specific embodiments of the present disclosure, the antibody includes B7H6 antibody variable
regions. The B7H6 antibody variable regions include: a light chain variable region as set forth in SEQ ID NO: 20 and a
heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 23; or an amino acid sequence
having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 20, and an amino acid sequence having at least 70%, at least 75%,
at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth
in SEQ ID NO: 23.

[0026] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 16 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 22; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 16, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 22.
[0027] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 16 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 23; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 16, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 23.
[0028] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 16 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 24; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 16, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 24.
[0029] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 16 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 25; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
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at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 16, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 25.
[0030] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 17 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 22; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 17, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 22.
[0031] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 17 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 23; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 17, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 23.
[0032] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 17 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 24; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 17, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 24.
[0033] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 17 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 25; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 17, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 25.
[0034] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 19 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 22; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 19, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 22.
[0035] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 19 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 23; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 19, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 23.
[0036] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 19 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 24; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 19, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 24.
[0037] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 19 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 25; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 19, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 25.
[0038] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 20 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 22; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 20, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 22.
[0039] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
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a light chain variable region as set forth in SEQ ID NO: 20 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 24; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 20, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 24.
[0040] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 20 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 25; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 20, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 25.
[0041] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 15 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 26; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 15, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 26.
[0042] According to some specific embodiments of the present disclosure, the B7H6 antibody variable regions include:
a light chain variable region as set forth in SEQ ID NO: 18 and a heavy chain variable region of the amino acid sequence
as set forth in SEQ ID NO: 21; or an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%,
at least 90%, at least 95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 18, and an
amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at
least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 21.
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[0043] According to some specific embodiments of the present disclosure, the recombinant antibody further includes
a linker peptide.
[0044] According to some specific embodiments of the present disclosure, the linker peptide has an amino acid se-
quence as set forth in SEQ ID NO: 46.
[0045] GGGGSGGGGSGGGGS (SEQ ID NO: 46).
[0046] According to some specific embodiments of the present disclosure, an N-end of the linker peptide is linked to
a C-end of an CD3 antibody light chain variable region, and a C-end of the linker peptide is linked to an N-end of an
CD3 antibody heavy chain variable region.
[0047] According to some specific embodiments of the present disclosure, an N-end of the linker peptide is linked to
a C-end of a B7H6 light chain variable region, and a C-end of the linker peptide is linked to an N-end of the B7H6 heavy
chain variable region.
[0048] According to some specific embodiments of the present disclosure, the recombinant antibody further includes
a first Fc region and a second Fc region; at least a portion of the first Fc region and the second Fc region is derived from
at least one of a murine antibody, a human antibody, a primate antibody, or a mutant thereof.
[0049] According to some specific embodiments of the present disclosure, at least a portion of the first Fc region and
the second Fc region is derived from human IgG or a mutant thereof.
[0050] According to some specific embodiments of the present disclosure, at least a portion of the first Fc region and
the second Fc region is derived from human IgG1 or a mutant thereof.
[0051] According to some specific embodiments of the present disclosure, the first Fc region has at least one of S384C
mutation and T396W mutation as compared to a Fc region of wild-type IgG1.
[0052] According to some specific embodiments of the present disclosure, the second Fc region has at least one of
Y380C mutation, T397S mutation, L399A mutation, and Y408V mutation as compared to the Fc region of wild-type IgG1.
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[0053] According to some specific embodiments of the present disclosure, the first Fc region has an amino acid
sequence as set forth in SEQ ID NO: 47, and the second Fc region has an amino acid sequence as set forth in SEQ ID
NO: 48.

[0054] In a second aspect of the present disclosure, the present disclosure provides a recombinant antibody. According
to an embodiment of the present disclosure, the recombinant antibody has an amino acid sequence as set forth in SEQ
ID NO: 49 and SEQ ID NO: 63. The recombinant antibody according to the embodiments of the present disclosure can
effectively bind to CD3 and B7H6, has strong in vivo and in vitro binding activities, a long in vivo half-life, and a significant
anti-tumor effect.
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A preventive or therapeutic composition

[0055] In a third aspect of the present disclosure, the present disclosure provides a nucleic acid encoding the recom-
binant antibody as described above. The recombinant antibody encoded by the nucleic acid according to some specific
embodiments of the present disclosure can effectively bind to CD3 and B7H6, has strong in vivo and in vitro binding
activities, and a long in vivo half-life, and a significant anti-tumor effect.
[0056] According to some specific embodiments of the present disclosure, the nucleic acid has a nucleotide sequence
as set forth in SEQ ID NO: 69 and at least one of nucleotide sequences as set forth in SEQ ID NO: 70 to SEQ ID NO: 87.
[0057] Nucleotide sequence encoding CD3 antibody
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[0058] Nucleotide sequence encoding B7H6-1 antibody
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[0059] Nucleotide sequence encoding B7H6-2 antibody
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[0060] Nucleotide sequence encoding B7H6-3 antibody
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[0061] Nucleotide sequence encoding B7H6-4 antibody
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[0062] Nucleotide sequence encoding B7H6-5 antibody
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[0063] Nucleotide sequence encoding B7H6-6 antibody
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[0064] Nucleotide sequence encoding B7H6-7 antibody
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[0067] Nucleotide sequence encoding B7H6-10 antibody
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[0068] Nucleotide sequence encoding B7H6-11 antibody
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[0069] Nucleotide sequence encoding B7H6-12 antibody
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[0070] Nucleotide sequence encoding B7H6-13 antibody
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[0071] Nucleotide sequence encoding B7H6-14 antibody
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[0072] Nucleotide sequence encoding B7H6-15
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[0073] Nucleotide sequence encoding B7H6-16 antibody
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[0074] Nucleotide sequence encoding B7H6-17 antibody
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[0075] Nucleotide sequence encoding B7H6-18 antibody
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[0076] It should be noted that with respect to the nucleic acid referred to in the present specification and claims, those
skilled in the art can understand that the nucleic acid includes any one of two complementary strands, or both. For
convenience, in this specification and claims, in most cases only one strand is shown, but another strand complementary
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thereto is disclosed in fact. In addition, the nucleic acid sequences in the present disclosure include the form of DNA or
RNA. When one of them is disclosed, the other is also disclosed.
[0077] In a fourth aspect of the present disclosure, the present disclosure provides an expression vector carrying the
nucleic acid molecule as described above. The expression vector may include an optional control sequence operably
linked to the nucleic acid molecule. The control sequence is one or more control sequences that direct expression of
the nucleic acid molecule in a host. The expression vector proposed in some specific embodiments of the present
disclosure can efficiently express the recombinant antibody in suitable host cells, and thus can be effectively used for
specific treatment or prevention of tumors, particularly tumors expressing B7H6.
[0078] In a fifth aspect of the present disclosure, the present disclosure provides a recombinant cell carrying the nucleic
acid molecule according to the third aspect, the expression vector according to the fourth aspect, or the recombinant
antibody according to the first or second aspect. The recombinant cell is obtained by transfecting or transforming the
expression vector. According to some specific embodiments of the present disclosure, the recombinant cells can efficiently
express the recombinant antibody under suitable conditions, and the recombinant cells can be effectively used for specific
treatment or prevention of a tumor, particularly a tumor expressing B7H6.
[0079] It should be noted that "suitable conditions" in the specification refers to conditions suitable for the expression
of the recombinant antibodies described in the present disclosure. Those skilled in the art will readily appreciate that
suitable conditions for the expression of the recombinant antibodies include, but are not limited to, suitable transformation
or transfection manners, suitable transformation or transfection conditions, healthy host cell status, suitable host cell
density, suitable cell culture environment, and suitable cell culture time. The "suitable conditions" are not particularly
limited. Those skilled in the art can optimize the conditions for the expression of the recombinant antibody according to
the specific circumstances of the laboratory.
[0080] In a sixth aspect of the present disclosure, the present disclosure provides a composition including the recom-
binant antibody according to the first or second aspect, the nucleic acid molecule according to the third aspect, the
expression vector according to the fourth aspect or the recombinant cell according to the fifth aspect. As described
above, the recombinant antibody according to the embodiments of the present disclosure can effectively bind to CD3
or B7H6 protein molecules, thereby specifically recognizing tumor cells highly expressing the B7H6. They can promote
selective localization of T cells to the tumor site rather than in the peripheral circulation, avoiding systemic activation.
The composition, such as a food composition or a pharmaceutical composition, including the recombinant antibody and
a series of corresponding substances, also has significant effects for treating or preventing tumors expressing B7H6,
with higher safety and fewer side effects.
[0081] In an eighth aspect of the present disclosure, the present disclosure provides a medicament including the
recombinant antibody according to the first or second aspect, the nucleic acid molecule according to the third aspect,
the expression vector according to the fourth aspect, the recombinant cell according to the fifth aspect, or the composition
according to the sixth aspect. The medicament is used for treating or preventing cancer. As described above, the
recombinant antibody according to the embodiments of the present disclosure can effectively bind to CD3 or B7H6
protein molecules, thereby specifically recognizing tumor cells highly expressing the B7H6. They can also promote
selective localization of T cells to the tumor site rather than in the peripheral circulation, avoiding systemic activation.
The medicament including the recombinant antibody or a series of corresponding substances also has significant effects
for treating or preventing tumors expressing B7H6, with higher safety and fewer side effects.
[0082] According to some specific embodiments of the present disclosure, the cancer includes at least one of rectal
cancer, non-small cell lung cancer, breast cancer, and liver cancer.
[0083] The medicament according to some specific embodiments of the present disclosure includes a pharmaceutically
acceptable carrier and an effective amount of the antibody active ingredient.
[0084] As used herein, the term "effective amount" or "effective dose" refers to an amount capable of producing function
or activity and acceptable for humans and/or animals.
[0085] As used herein, the "pharmaceutically acceptable" ingredient is a substance suitable for use in humans and/or
mammals without casing undue adverse side effects (such as toxicity, irritation, and allergic response), i.e., a substance
having an appropriate benefit/risk ratio. The term "pharmaceutically acceptable carrier" refers to a carrier used in the
administration of therapeutic agents, including various excipients and diluents.
[0086] The medicament according to the present disclosure contains a safe and effective amount of the active ingredient
of the present disclosure and a pharmaceutically acceptable carrier. The carrier includes, but not limited to, saline, buffer,
glucose, water, glycerol, ethanol, and combinations thereof. Generally, the pharmaceutical preparation should be adapted
to the administration route. A formulation of the medicament according to the present disclosure is injection, oral prep-
aration (tablet, capsule, oral liquid), transdermal agent, or sustained-release agent. For example, the formulation is
prepared with the conventional methods using physiological saline or aqueous solutions containing glucose and other
adjuvants. The medicament is preferably manufactured under sterile conditions.
[0087] The effective amount of active ingredient described herein may vary depending on the administration route
and the severity of the disease to be treated. A preferred effective amount can be selected and determined by those
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skilled in the art based on a variety of factors (e.g., through clinical trials). These factors include, but are not limited to,
pharmacokinetic parameters of the active ingredient such as bioavailability, metabolism, half-life, and the like; the severity
of the disease to be treated of the patient, the weight of the patient, the immune status of the patient, the administration
route, etc. For example, several divided doses may be administered daily, or the dose may be proportionally reduced,
based on the exigencies of therapeutic situation.
[0088] The pharmaceutically acceptable carrier described herein includes, but not limited to, water, saline, liposomes,
lipids, proteins, protein-antibody conjugates, peptides, cellulose, nanogels, or combinations thereof. The selection of
carrier should be adapted to the administration route, which is well-known to those skilled in the art.

Uses

[0089] In a seventh aspect of the present disclosure, the present disclosure provides use of the recombinant antibody
according to the first or second aspect, the nucleic acid molecule according to the third aspect, the expression vector
according to the fourth aspect, the recombinant cell according to the fifth aspect, or the composition according to the
sixth aspect in the manufacture of a medicament. The medicament is used for treating or preventing a tumor. As described
above, the recombinant antibody provided by some specific embodiments of the present disclosure can effectively bind
to CD3 and B7H6 protein, thereby specifically recognizing tumor cells specifically highly expressing the B7H6. Thus,
the medicament prepared using the recombinant antibody and a series of corresponding substances also has significant
effects for treating or preventing tumors expressing B7H6, with higher safety and fewer side effects.
[0090] According to some specific embodiments of the present disclosure, the above-mentioned uses may further
include at least one of the following additional technical features.
[0091] According to some specific embodiments of the present disclosure, the tumor includes at least one of rectal
cancer, non-small cell lung cancer, breast cancer, and liver cancer. Kit
[0092] In a ninth aspect of the present disclosure, the present disclosure provides a kit including the recombinant
antibody according to the first or second aspect. The recombinant antibody provided by some specific embodiments of
the present disclosure can bind to the B7H6 protein. Therefore, the kit including the recombinant antibody can be used
for effectively diagnosing or detecting tumors highly expressing the B7H6 protein.
[0093] According to some specific embodiments of the present disclosure, the kit is used for diagnosing or detecting
at least one of rectal cancer, non-small cell lung cancer, breast cancer, and liver cancer. The antibody provided by some
specific embodiments of the present disclosure can effectively bind to CD3 and B7H6 protein molecules, thereby spe-
cifically recognizing the tumor cells, which specifically and highly express the B7H6. Therefore, the recombinant antibody
can be used in the preparation of a kit for diagnosing or detecting at least one of rectal cancer, non-small cell lung cancer,
breast cancer, and liver cancer. The kit can be used for scientific studies such as qualitative or quantitative detection of
CD3 and/or B7H6 protein molecules in a biological sample.

Disease Therapeutic Uses and Methods

[0094] In a tenth aspect of the present disclosure, the present disclosure provides use of the above-mentioned re-
combinant antibody, nucleic acid molecule, expression vector, recombinant cell, composition or medicament in the
treatment or prevention of cancer. As described above, the recombinant antibody can specifically recognize the above-
mentioned CD3 and/or B7H6 proteins. When the affinity of the CD3 antibody is in an appropriate range and the tumor
target-associated antibody has a high affinity, the bispecific antibody can promote the selective localization of T cells to
the tumor site rather than in the peripheral circulation, thereby avoiding the systemic activation while effectively treating
and preventing cancer. Therefore, cancer can be treated or prevented by the recombinant antibody, composition including
the recombinant antibody and medicament according to the embodiments of the present disclosure, as well as a series
of substances capable of obtaining the recombinant antibody expressed under the appropriate conditions, for example,
the above-mentioned nucleic acid molecule, expression vector, recombinant cell, and the like.
[0095] According to some specific embodiments of the present disclosure, the cancer includes at least one of rectal
cancer, non-small cell lung cancer, breast cancer, and liver cancer.
[0096] In an eleventh aspect of the present disclosure, the present disclosure provides a method for treating or pre-
venting cancer. According to some specific embodiments of the present disclosure, the method includes: administering
to the subject at least one of 1) the recombinant antibody as described above; 2) the nucleic acid molecule as described
above; 3) the expression vector as described above; 4) the recombinant cell as described above; or 5) the composition
as described above. As described above, the recombinant antibody can specifically recognize the above-mentioned
CD3 and/or B7H6 protein. When the affinity of the CD3 antibody is in an appropriate range and the tumor target-associated
antibody has a high affinity, the bispecific antibody can promote the selective localization of T cells to the tumor site
rather than in the peripheral circulation, thereby avoiding the systemic activation while effectively treating and preventing
cancer. Therefore, the method according to embodiments of the present disclosure can effectively treat or prevent cancer
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and avoid systemic T cell activation.
[0097] According to some specific embodiments of the present disclosure, the cancer includes at least one of rectal
cancer, non-small cell lung cancer, breast cancer, and liver cancer.
[0098] Hereinafter, examples will be described in detail. Where specific techniques or conditions are not specified in
the examples, they are performed according to techniques or conditions described in the literature in the related art or
according to the product description. The used reagents or instruments without indicating the manufacturer are conven-
tional and commercially available products.

Example 1: Design and construction of CD3xB7H6 bispecific antibody molecule

[0099] In this example, by performing screening on various configurations, the Applicant identified a bispecific antibody
in the scFv-Fc configuration, which was designated CD3xB7H6. The antibody includes two monovalent units, one of
which is an anti-CD3 ScFv-Fc form, and the other one of which an anti-B7H6 ScFv-Fc form. The light chain variable
region and the heavy chain variable region of the CD3 antibody were connected by one linker peptide, and the same
linker peptide was also used to connect the light chain variable region and the heavy chain variable region of the B7H6
antibody. The linker peptide has an amino acid sequence as set forth in SEQ ID NO: 46. The CD3 antibody includes
the light chain variable region as set forth in SEQ ID NO: 13, and the heavy chain variable region as set forth in SEQ
ID NO: 14. The B7H6 antibody includes the light chain variable region as set forth in SEQ ID NO: 15 to SEQ ID NO: 20,
and the heavy chain variable region as set forth in SEQ ID NO: 21 to SEQ ID NO: 26. The Applicant performed screening
on different combinations of the variable regions of the B7H6 antibody and the variable regions of the CD3 antibody,
and constructed a total of 18 CD3xB7H6 recombinant antibody molecules. In addition, the Applicant performed amino
acid mutation on the Fc region of the monovalent unit. The amino acids of the Fc region of the anti-CD3 were changed
to cysteine (S384C) at position 384 and tryptophan (T396W) at position 396, and the amino acids of the Fc region of
the anti-B7H6 were changed to cysteine (Y380C) at position 380, serine (T397S) at position 397, alanine (L399A) at
position 399 and valine (Y408V) at position 408, such that homodimer thereof was unlikely to be formed and heterodimer
thereof can be easily formed. The heterodimer is a bispecific antibody CD3xB7H6, and the specific structure is illustrated
in FIG. 1. The 18 CD3xB7H6 recombinant antibody molecules have a CD3 single-chain antibody as set forth in SEQ ID
NO: 27, a B7H6 single-chain antibody as set forth in SEQ ID NO: 28 to SEQ ID NO: 45, a primary antibody Fc region
as set forth in SEQ ID NO: 47, and a secondary antibody Fc region as set forth in SEQ ID NO: 48, which are subjected
to the above-mentioned mutations and linked by in a knob-into-hole structure.
[0100] Nucleic acid sequences encoding the polypeptide chains of the CD3 and B7H6 (1-18) monovalent units were
cloned into the expression vector pTT5 (YouBio, cat. No. VT2202) by means of common molecular biology techniques,
respectively. The specific nucleotide sequence is at least one of the nucleotide sequences as set forth in SEQ ID NO:
69, and SEQ ID NO: 70 to SEQ ID NO: 87. In the meantime, in order to express the expression vector and secrete it
into the culture medium, a leader peptide of a kappa chain of murine antibody was selected and inserted into the
expression vector as secretion signal peptide, which was located at the N-end of the variable region of the antibody.
The amino acid sequence of the signal peptide was: METDTLLLWVLLLWVPGSTG (SEQ ID NO: 68), and the nucleotide
sequence encoding the signal peptide is shown in SEQ ID NO: 88.

CD3 single-chain antibody

B7H6-1 single-chain antibody
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B7H6-2 single-chain antibody

B7H6-3 single-chain antibody

B7H6-4 single-chain antibody

B7H6-5 single-chain antibody
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B7H6-6 single-chain antibody

B7H6-7 single-chain antibody

B7H6-8 single-chain antibody

B7H6-9 single-chain antibody
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B7H6-10 single-chain antibody

B7H6-11 single-chain antibody

B7H6-12 single-chain antibody

B7H-13 single-chain antibody
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B7H6-14 single-chain antibody

B7H6-15 single-chain antibody

B7H6-16 single-chain antibody

B7H6-17 single-chain antibody
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B7H6-18 single-chain antibody

Amino acid sequence of first Fc region

Amino acid sequence of second Fc region

Example 2: Expression and purification of CD3xB7H6 bispecific antibodies

2.1 Expression of CD3xB7H6 bispecific antibody molecules

[0101] Bispecific molecules binding to CD3 and B7H6 were prepared by transient transfection of ExpiCHO-S cells
(Gibco, cat. No. A29127) with pTT5 vectors carrying the CD3xB7H6 chain encoding genes. The eighteen CD3xB7H6
chain encoding genes had anti-CD3 ScFv-Fc as set forth in SEQ ID NO: 49, and anti-B7H6 ScFv-Fc as set forth in SEQ
ID NO: 50 to SEQ ID NO: 67, respectively. Specific experimental procedures are described below. One day before the
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transfection, a cell density of the ExpiCHO-S cells was adjusted to (3-4)3106/mL and incubated overnight under the
conditions of 37°C and 8% CO2, with shaking at 120 rpm. On the day of the transfection, when the cells were grown to
a cell density of 73106 to 13107/mL and had a viability greater than 95%, the transfection began. The cells were diluted
to a cell density of 63106/mL with freshly pre-warmed ExpiCHO medium (Gibco, cat. No. A2910002). Plasmids containing
CD3 polypeptide chains and B7H6 polypeptide chains were transfected into the ExpiCHO-S cells at a mass ratio of 1:1
using ExpiFectamine CHO transfection reagent (Gibco, cat. No. A29129) and incubated under the conditions of 37°C
and 8% CO2, with shaking at 120 rpm. 18 to 22 hours after the transfection, ExpiFectamine CHO Enhancer and ExpiCHO
Feed were mixed and immediately added into the transfected cells, mixed well, and the mixture was incubated at 32°C,
5% CO2, with shaking at 120 rpm. Five days after the transfection, the cells were supplemented with 8 mL of ExpiCHO
Feed, mixed well, and incubated. The changes in cell number and cell viability were observed every day. After the cell
viability has decreased to less than 80% or the cells had been cultured for 10-14 days, the cells were harvested through
centrifugation, and the supernatant was purified or frozen at -80°C for later use.

2.2 Purification of CD3xB7H6 bispecific antibody molecules

[0102] 2.1 The obtained supernatant was filtered with a 0.22 mm filter membrane, and the Fc domain-containing
antibodies were captured from the expression supernatant using a Mabselect prism A affinity chromatography column
(GE, cat. No. 17549854). After the chromatography column was equilibrated with phosphate buffer (pH 7.2), the super-
natant was passed through the affinity chromatography column, eluted with elution buffer (100 mM citric acid, pH 2.7),
and finally concentrated and replaced with PBS buffer. The purified antibodies had a purity above 95%, as identified by
means of SDS-PAGE.
[0103] CD3 ScFv-Fc amino acid sequence

[0104] B7H6-1 ScFv-Fc amino acid sequence
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[0105] B7H6-2 ScFv-Fc amino acid sequence

[0106] B7H6-3 ScFv-Fc amino acid sequence
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[0107] B7H6-4 ScFv-Fc amino acid sequence

[0108] B7H6-5 ScFv-Fc amino acid sequence

[0109] B7H6-6 ScFv-Fc amino acid sequence
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[0110] B7H6-7 ScFv-Fc amino acid sequence

[0111] B7H6-8 ScFv-Fc amino acid sequence
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[0112] B7H6-9 ScFv-Fc amino acid sequence

[0113] B7H6-10 ScFv-Fc amino acid sequence
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[0114] B7H6-11 ScFv-Fc amino acid sequence

[0115] B7H6-12 ScFv-Fc amino acid sequence



EP 4 321 536 A1

46

5

10

15

20

25

30

35

40

45

50

55

[0116] B7H6-13 ScFv-Fc amino acid sequence

[0117] B7H6-14 ScFv-Fc amino acid sequence

[0118] B7H6-15 ScFv-Fc amino acid sequence
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[0119] B7H6-16 ScFv-Fc amino acid sequence

[0120] B7H6-17 ScFv-Fc amino acid sequence
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[0121] B7H6-18 ScFv-Fc amino acid sequence

Example 3: Detection of binding activity of CD3xB7H6 bispecific antibodies to antigen (ELISA)

[0122] In this example, the binding activity of CD3xB7H6 bispecific antibodies to a single antigen (the B7H6 antigen
or the CD3 antigen) and the binding activity of the CD3xB7H6 bispecific antibodies simultaneously to the double antigens
(the B7H6 antigen and the CD3 antigen) were detected, respectively. The specific experimental procedures are described
below.

3.1 Determination of binding activity of CD3xB7H6 bispecific antibody to single antigen

[0123] Human B7H6 (ACRO biosystems, cat. No. B76-H52H8) and human CD3 antigen (ACRO biosystems, cat. No.
CDD-H52W1) were diluted to 2 mg/mL with coating buffer (35 mM NaHCO3, 15 mM Na2CO3, pH 9.6), respectively. 100
mL of the diluted solution was added to each well of an ELISA plate at 4°C overnight, and then washes with PBST (0.05%
Tween 20-PBS, pH 7.2) 3 times. 300 mL of blocking buffer (1% BSA, 0.05% Tween20-PBS, pH 7.2) was added to the
plate and allowed to stand at room temperature for 2 h, followed by washing with PBST three times. The corresponding
bispecific antibody was added to each well and incubated at room temperature for 1 h, followed by washing with PBST
three times. 100 mL of HRP-rabbit anti human IgG secondary antibody (Boster, cat. No. BA1070) diluted in blocking
buffer was added to each well and incubated for 1 h at room temperature, followed by washing with PBST three times.
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TMB was added into each well. The plate was kept away from light at room temperature for 2-5 min, the reaction was
stopped by adding 2 M sulfuric acid in each well, and finally OD450 values were read with microplate reader.
[0124] Specific experimental results are shown in FIG. 2A. FIG. 2A shows the binding of CD3xB7H6 bispecific antibody
molecules to B7H6 antigen, the CD3xB7H6 bispecific antibody molecules being composed of different B7H6 sequences
and CD3 sequences. It can be seen from FIG. 2 that these bispecific antibody molecules can all bind to B7H6 antigen.
Among them, CD3xB7H6-14 has the strongest binding activity. Therefore, subsequent experiments mainly focus on
CD3xB7H6-14. FIG. 2B shows that CD3xB7H6-14 bispecific antibody molecules can bind to CD3 antigen.

3.2 Determination of binding activity of CD3xB7H6 bispecific antibody and double antigen

[0125] Human B7H6 (ACRO biosystems, cat. No. B76-H82Wb) was diluted to 2 mg/mL with coating buffer (35 mM
NaHCO3, 15 mM Na2CO3, pH 9.6), and 100 mL of the diluted solution was added to each well of an ELISA plate at 4°C
overnight. The plate was washed with PBST (0.05% Tween 20-PBS, pH 7.2) three times. 300 mL of blocking buffer (1%
BSA, 0.05% Tween20-PBS, pH 7.2) was added to the plate and allowed to stand at room temperature for 2 h, followed
by washing with PBST three times. The corresponding bispecific antibody was added to each well and incubated at
room temperature for 1 h, followed by washing with PBST three times. 100 mL of human CD3 antigen (ACRO biosystems,
cat. No. CDD-H52W1) diluted in blocking buffer was added to each well and incubated for 1 h at room temperature,
followed by washing with PBST three times. 100 mL of HRP-anti-His tagged secondary antibody (Genscript, cat. No.
A00612) diluted in blocking buffer was added to each well and incubated for 1 h at room temperature, followed by
washing with PBST three times. TMB was added into each well. The plate was kept away from light at room temperature
for 2-5 min. The reaction was stopped by adding 2 M sulfuric acid in each well, and finally, OD450 values were read
with a microplate reader. The results are shown in FIG. 2C and show that as the concentration of the CD3xB7H6-14
bispecific antibody molecule increases, the OD450 reading increases, indicating that the bispecific antibody molecule
can bind to both human CD3 and B7H6 antigens.

Example 4: In vitro killing detection of bispecific antibody molecules

4.1 Isolation of human peripheral blood mononuclear cells (PBMCs)

[0126] Anticoagulated human peripheral blood was added into an equal volume of sterile PBS, and 25 mL of diluted
peripheral blood was gently added onto 15 mL of lymph separation fluid (GE healthcare, cat. No. 17144003) in a 50 mL
sterile centrifuge tube. The interface was kept clear without shaking during the whole process, followed by centrifuging
at 21°C for 30 min at 400 g, with the centrifuge increasing at speed 1 and decreasing at speed 0. After the centrifugation,
the tube was divided into three layers, with the lymphocyte layer in the middle layer. The white membrane layer in the
middle layer was sucked and added into a new 50 mL centrifuge tube, added with PBS to 50 mL after completion of
suction, and then centrifugation was performed at 500 g for 10 min. The supernatant was discarded, 1 mL PBS was
added to gently blow, PBS was added to 40 mL, and centrifugation was performed for 10 min at 250 g.
[0127] Supernatants were discarded after centrifugation, the remaining was resuspended with 1 mL of MACS buffer
(0.5% BSA, 2.5 mM EDTA-PBS), and counted by dilution.

4.2 Isolation of purified T-cells

[0128] Human T cells were isolated from peripheral blood using magnetic bead sorting (Miltenyi, cat. No. 130096535).
After PBMCs were collected, the supernatant was discarded, 40 mL of MACS buffer was added for every 107 cells to
resuspend the cells, then 10 mL of T Cell Biotin-Antibody Cocktail was added, mixed well, and incubated at 4°C for 10
min. 30 mL of MACS buffer and 20 mL of T Cell MicroBead Cocktail were added per 107 cells, mixed well, and incubated
for 15 min at 4°C. The LS separation column was placed in the magnetic field, the separation column was wetted with
3 mL MACS buffer, the cell suspension was added to the separation column, after the centrifuge tube was rinsed with
1 mL MACS buffer, the separation column was added, and the effluent was collected. The column was washed with 3
mL MACS buffer and the effluent was collected. After mixing well, the cells were counted. 300 g of the cell suspension
was centrifuged at 4°C for 10 min and resuspended in a culture medium.

4.3 In vitro killing detection of adherent tumor cells

[0129] Adherently cultured tumor cells were digested and counted, and the cell density thereof was adjusted to 2 x
105/mL. RTCA instrument (Agilent) was activated to select instrument type DP and experiment mode, and to fill in cell
information and medicament information. After entering the schedule set-up experiment step, 50 mL of fresh medium
(89% RPMI 1640 medium+ 10% fetal bovine serum+ 1% Penicillin Streptomycin) was added to the plate, and the plate
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was put into the instrument. The instrument was closed, and the first step initiated by clicking. The plate was taken out
after the first step was done, added with 100 mL of cell suspension, and left to stand at room temperature for 15-30 min
to prevent edge effect. Then, the plate was put into the instrument, and Start button was clicked. After the cells grew to
the log phase, the procedure was stopped, 50 mL of purified T cells (1 3 106/mL) and the bispecific antibodies at gradient
concentrations were added, followed by clicking the Start button and performing the analysis after some time.
[0130] Specific experimental results are shown in the figures, in which the killing efficiency of T cells on HCT-15 cells
(FIG. 3A), LoVo cells (FIG. 3B), Hep G2 cells (FIG. 3C), and SK-BR-3 cells (FIG. 3D) increased an increase in
CD3xB7H6-14 bispecific antibody concentration, indicating that CD3xB7H6-14 can promote T cells to kill B7H6+ tumor
cells.

Example 5: Detection of in vitro killing of suspension cells by the luciferase reaction

[0131] After the luciferase-overexpressing tumor cells were collected, the cell density thereof was adjusted to 2 x
105/mL. T cells were isolated and purified, collected, purified, and adjusted to 5 x 105/mL, as described in Examples 4.1
and 4.2. 50 mL of the tumor cells and 50 mL of purified T cells were plated in a 96-well flat bottom plate and added with
the bispecific antibodies at gradient concentrations and mixed well. After incubation at 37°C, 5% CO2 for 4 h, 100 mL
(15 mg/mL) of fluorescein potassium salt solution (Goldbio, cat. No. LUCK-1G) was added to each well, mixed well
quickly, and chemiluminescence values were detected with a microplate reader.
[0132] Specific experimental results are shown in the figure, the chemiluminescence values of Ho8910 and K562 were
gradually decreased as the concentration of CD3xB7H6-14 bispecific antibody increased, indicating that fewer tumor
cells survived, i.e., CD3xB7H6-14 can significantly promote T cell killing of Ho8910 cells (FIG. 4A) and K562 cells (FIG.
4B).

Example 6: Detection of T cell proliferation in the presence of B7H6 positive tumor cells

[0133] To determine T cell proliferation, this example was set up as a 2 * 2 two-factor experiment, including the following
groups: T cells + PBS group, T cells + CD3xB7H6-14 group, HCT-15 + T cells + PBS group, HCT-15 + T cells+
CD3xB7H6-14 group. T cells were purified and isolated as described in Examples 4.1 and 4.2 and labeled with 5 mM
cell Trace CFSE (Invitrogen, cat. No. C34554). The labeled T cells were then mixed with human colon cancer cells
(HCT-15 cells) at an effect target ratio of 2: 1, to which PBS or a bispecific antibody was added. After 3 days, the cells
were harvested and T cell proliferation was detected by flow cytometer.
[0134] Specific experimental results are shown in the figures. The CD3xB7H6-14 bispecific antibodies significantly
promoted T cell proliferation in the presence of HCT-15 (FIG. 5A), and the effect on T cell proliferation was more significant
as the concentration of the bispecific antibody CD3xB7H6-14 was increased (FIG. 5B).

Example 7: Detection of T cell activation and degranulation levels in the presence of B7H6 positive tumor cells

[0135] T cells are isolated and purified as described in Examples 4.1 and 4.2. Two groups are set up in the experiment.
The control group was a T cell group, and in the experimental group, T cells and HCT-15 target cells were added into
a 96-well plate at an effect target ratio of 1: 1, and then CD3xB7H6 bispecific antibodies at gradient concentrations were
added, and mixed well. After incubation at 37°C for 24 h, the cells were collected by centrifugation, resuspended with
PBS, blocked with mice serum at room temperature for 15 min, and then added with antibody for flow cytometry for
detection of surface molecules. After incubation at 4°C for 30 min in the dark, the cells were washed with PBS, and then
fixed transmembrane solution (Invitrogen, cat. No. 00512343) was added for fixing at room temperature for more than
half an hour. After washing with transmembrane buffer (Invitrogen, cat. No. 00833356) and blocking with mice serum
at room temperature for 15 min, the corresponding intracellular molecular labeled antibody was added, incubated at
room temperature for 30 min in the dark, washed twice with PBS and detected by flow cytometer.
[0136] Specific experimental results are shown in FIG. 6A and FIG. 6B. In the presence of B7H6 + cells (+HCT-15),
as the concentration of CD3xB7H6-14 bispecific antibody increased, the proportion of CD69 molecules expressed on
the surface of CD4 + T cells and CD8 + T cells (FIG. 6A) and CD107a expressed in the cells (FIG. 6B) gradually increased,
while in the absence of B7H6+ tumor cells (-HCT-15), the activation and degranulation of T cells after bispecific antibody
incubation was limited. This indicates that the bispecific antibody can specifically target T cells and B7H6+ tumor cells
and promote T cell activation and degranulation.

Example 8: Detection of cytokines secreted by T cells in the presence of B7H6 positive tumor cells

[0137] T cells are isolated and purified as described in Examples 4.1 and 4.2. The control group only contained T
cells, and the experimental group contained T cells and HCT-15 cells. 5 x 105 T cells, 5 x 105 T cells and 5 x 105 HCT-
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15 cells were respectively added into a 24-well plate in a total volume of 500 mL, and then CD3xB7H6 bispecific antibodies
at gradient concentrations (0, 100, 101, 102, 103) were added, and mixed well. After incubation at 37°C for 24 h, the
supernatant was collected by centrifugation, and the concentration of each cytokine in the supernatant was determined
using the CBA human Th1/Th2/Th17 cytokine detection kit (BD, cat. No. 560484) and finally determined by flow cytometer.
[0138] Specific experimental results are shown in FIG. 7A to FIG. D, in which the concentrations of IFN-y, IL-2, IL-10
and IL-17A cytokines in the cell co-incubation supernatant were shown, respectively. In the presence of HCT-15 tumor
cells, the levels of these four cytokines secreted by T cells increased gradually with the increase of CD3xB7H6-14
antibody concentration, indicating that the bispecific antibody can promote T cell activation and cytokine secretion.

Example 9: Study on the efficacy of xenotransplantation in vivo

[0139] To detect the in vivo anti-tumor activity of CD3xB7H6 bispecific antibody molecule on HCT-15 tumor cells, this
example set up three groups for the experiment, including buffer group, human immunoglobulin (IGg) group and
CD3xB7H6-14 bispecific antibody molecule group. T cells were isolated and purified as described in Examples 4.1 and
4.2 and amplified for 7 days using the T cell amplification kit (Gibco, cat. No. 11131D). HCT-15 colorectal cancer cells
(1 3 106) were mixed with amplified T cells (2 x 106) and subcutaneously injected (s. c.) into male NOD-Prkdcscid
Il2rgem1/Smoc mice, and CD3xB7H6 bispecific antibody (1mg/kg in PBS), IgG control antibody (sigma, cat. No. I4506)
or buffer (control solvent) was intravenously injected into the mice three times every two days after inoculation. Tumor
length and width were measured by external calipers and tumor volume was calculated using standard formulas.
[0140] FIG. 8 shows the in vivo antitumor activity of CD3xB7H6-14 bispecific antibody molecules on HCT-15 cells.
Treatment with CD3xB7H6-14 bispecific antibody significantly promoted the regression of HCT-15 tumor, but the ther-
apeutic effect could not be achieved by using control IgG or control solvent, indicating that CD3xB7H6 bispecific antibody
had significant anti-tumor activity in vivo.
[0141] In the description of the present disclosure, references to descriptions of the terms "one embodiment", "some
embodiments", "examples", "specific examples", or "some examples", etc. mean that a particular feature, structure,
material, or characteristic described in connection with the embodiment or example is included in at least one embodiment
or example of the present disclosure. In this specification, schematic representations of the above terms are not nec-
essarily directed to the same embodiment or example. Furthermore, the particular features, structures, materials, or
characteristics described may be combined in any suitable manner in any one or more embodiments or examples.
Furthermore, those skilled in the art can combine the various embodiments or examples as well as features in the various
embodiments or examples described in this specification, without departing from the scope of the present disclosure.
[0142] While the embodiments of the present disclosure have been illustrated and described above, it will be understood
that the above-described embodiments are illustrative and not restrictive and that changes, modifications, substitutions,
and alterations may be made by those skilled in the art without departing from the scope of the present disclosure.

Claims

1. A recombinant antibody, comprising a CDR sequence selected from at least one of the following sequences, or an
amino acid sequence having at least 95% identity thereto:

CD3 antibody variable region CDR sequences: SEQ ID NO: 1 to SEQ ID NO: 6; and
B7H6 antibody variable region CDR sequences: SEQ ID NO: 7 to SEQ ID NO: 12.

2. The recombinant antibody according to claim 1, comprising CD3 antibody variable regions, wherein the CD3 antibody
variable regions comprise:

a light chain variable region as set forth in SEQ ID NO: 13 and a heavy chain variable region as set forth in
SEQ ID NO: 14; or
an amino acid sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, or at least 99% identity to an amino acid sequence as set forth in SEQ ID NO: 13, and an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 14.

3. The recombinant antibody according to claim 1, comprising B7H6 antibody variable regions, wherein:

the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 20 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 23; or an amino acid
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sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 20, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 23;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 16 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 22; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 16, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 22;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 16 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 23; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 16, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 23;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 16 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 24; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 16, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 24;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 16 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 25; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 16, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 25;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 17 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 22; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 17, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 22;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 17 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 23; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 17, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 23;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 17 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 24; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 17, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 24;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 17 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 25; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 17, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 25;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 19 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 22; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 19, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 22;
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the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 19 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 23; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 19, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 23;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 19 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 24; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 19, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 24;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 19 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 25; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 19, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 25;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 20 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 22; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 20, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 22;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 20 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 24; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 20, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 24;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 20 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 25; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 20, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 25;
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 15 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 26; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 15, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 26; or
the B7H6 antibody variable regions comprise: a light chain variable region as set forth in SEQ ID NO: 18 and
a heavy chain variable region of the amino acid sequence as set forth in SEQ ID NO: 21; or an amino acid
sequence having at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least
99% identity to an amino acid sequence as set forth in SEQ ID NO: 18, and an amino acid sequence having at
least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, or at least 99% identity to an
amino acid sequence as set forth in SEQ ID NO: 21.

4. The recombinant antibody according to claim 1, further comprising a linker peptide;
optionally, the linker peptide having an amino acid sequence as set forth in SEQ ID NO: 46.

5. The recombinant antibody according to claim 4, wherein:

an N-end of the linker peptide is linked to a C-end of an CD3 antibody light chain variable region; and
a C-end of the linker peptide is linked to an N-end of an CD3 antibody heavy chain variable region.

6. The recombinant antibody according to claim 4, wherein:



EP 4 321 536 A1

54

5

10

15

20

25

30

35

40

45

50

55

an N-end of the linker peptide is linked to a C-end of a B7H6 light chain variable region; and
a C-end of the linker peptide is linked to an N-end of the B7H6 heavy chain variable region.

7. The recombinant antibody according to claim 1, further comprising a first Fc region and a second Fc region, wherein
at least a portion of the first Fc region and the second Fc region is derived from at least one of a murine antibody,
a human antibody, a primate antibody, or a mutant thereof.

8. The recombinant antibody according to claim 7, wherein at least a portion of the first Fc region and the second Fc
region is derived from human IgG or a mutant thereof;
optionally, at least a portion of the first Fc region and the second Fc region is derived from human IgG1 or a mutant
thereof.

9. The recombinant antibody according to claim 7, wherein the first Fc region has at least one of S384C mutation and
T396W mutation as compared to a Fc region of wild-type IgG1.

10. The recombinant antibody according to claim 9, wherein the second Fc region has at least one of Y380C mutation,
T397S mutation, L399A mutation, and Y408V mutation as compared to the Fc region of wild-type IgG1.

11. The recombinant antibody according to any one of claims 7 to 10, wherein:

the first Fc region has an amino acid sequence as set forth in SEQ ID NO: 47; and
the second Fc region has an amino acid sequence as set forth in SEQ ID NO: 48.

12. A recombinant antibody, comprising amino acid sequences as set forth in SEQ ID NO: 49 and SEQ ID NO: 63.

13. A nucleic acid, encoding the recombinant antibody according to any one of claims 1 to 12.

14. The nucleic acid according to claim 13, having a nucleotide sequence as set forth in SEQ ID NO: 69 and at least
one of nucleotide sequences as set forth in SEQ ID NO: 70 to SEQ ID NO: 87.

15. An expression vector, carrying the nucleic acid molecule according to claim 13 or 14.

16. A recombinant cell, carrying the nucleic acid molecule according to claim 13 or 14, the expression vector according
to claim 15, or the recombinant antibody according to any one of claims 1 to 12.

17. A composition, comprising the recombinant antibody according to any one of claims 1 to 12, the nucleic acid molecule
according to claim 13 or 14, the expression vector according to claim 15, or the recombinant cell according to claim 16.

18. Use of the recombinant antibody according to any one of claims 1 to 12, the nucleic acid molecule according to
claim 13 or 14, the expression vector according to claim 15, the recombinant cell according to claim 16, or the
composition according to claim 17 in the manufacture of a medicament for the treatment or prevention of cancer.

19. The use according to claim 18, wherein the cancer comprises at least one of rectal cancer, non-small cell lung
cancer, breast cancer, and liver cancer.

20. A medicament for use in the treatment or prevention of cancer, the medicament comprising the recombinant antibody
according to any one of claims 1 to 12, the nucleic acid molecule according to claim 13 or 14, the expression vector
according to claim 15, the recombinant cell according to claim 16, or the composition according to claim 17.

21. The medicament according to claim 20, wherein the cancer comprises at least one of rectal cancer, non-small cell
lung cancer, breast cancer, and liver cancer.

22. A kit, comprising the recombinant antibody according to any one of claims 1 to 12. The kit according to claim 20,
wherein the kit is used for diagnosing at least one of rectal cancer, non-small cell lung cancer, breast cancer, and
liver cancer.

23. Use of the recombinant antibody according to any one of claims 1 to 12, the nucleic acid molecule according to
claim 13 or 14, the expression vector according to claim 15, the recombinant cell according to claim 16, the com-
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position according to claim 17, or the medicament according to any one of claims 21 and 22 in the treatment or
prevention of cancer.

24. The use according to claim 24, wherein the cancer comprises at least one of rectal cancer, non-small cell lung
cancer, breast cancer, and liver cancer.

25. A method for treating or preventing cancer, comprising:
administering, to a subject, at least one of

1) the recombinant antibody according to any one of claims 1 to 12;
2) the nucleic acid molecule according to claim 13 or 14;
3) the expression vector according to claim 15;
4) the recombinant cell according to claim 16;
5) the composition according to claim 17; or
6) the medicament according to any one of claims 21 and 22.

26. The method according to claim 26, wherein the cancer comprises at least one of rectal cancer, non-small cell lung
cancer, breast cancer, and liver cancer.
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